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CBRFC  AREAL STATISTICS

AREA =  303,450 SM (RANK 5TH)
COUNTIES  =  558
STATES        =     7
NEXRADS =   16



Two Basic Models Are Used to Forecast Streamflow

(1) Statistical Regression Models

Relates input variables such as snowpack,
precipitation, climate indices to an output
variable, volumetric streamflow

(2) Ensemble Streamflow Prediction

Uses historical traces of precipitation and temperature
and conditions these based on current soil moisture
conditions…traces can be weighted



Statistical Regression

Used since late 40’s
Simple Model-Easy to Implement
Good at predicting a single variable
Breaks down in extreme years
Non-Linear capabilities

Neural Networks
Power Functions
Nearest Neighbor Analogs



Statistical Regression

Variables used…
snow water equivalent
precipitation
past streamflow
climatological signals 

SOI, MEI, etc
Future Variables…

virtual soil mositure



SAC-SMA Virtual Soil Probe
UZTWC + UZFWC + LZTWC +LZFSC + LZFPC

City Creek, Utah ( CCSU1) 
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ESP: A conditional forecast simulation
based on:

1. Current watershed conditions and
model states, snow, soil moisture, flow

2. Known historical precipitation, 
Temperature and streamflow
( can be weighted )



NWSRFS-Three Components



Collection of Models
and Processes

Simulate snow accumulation and ablation
Compute runoff
Distribute runoff temporally from within 
basin to basin outlet
Channel and/or reservoir route streamflow





Ensemble Streamflow
Prediction (ESP)

Uses historical precipitation, temperature 
and evaporation data
Uses current model states
Produces mid- to long-range probabilistic 
forecast (weeks to months into the future)





Observations
TA, PP, QC

Updated State Variables
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Compute Statistics
From Traces in the
Window
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TEXT OUTPUT



CBRFC/AHPS PROJECT

A cooperative effort between:



Verify the process.

Goals

Introduce probabilistic 14 day meteorological 
forecasts (ensembles)  into a river forecast 
system.

Capture and display the uncertainty.



Medium Range 
Forecast Model

Mean Areal Temperature 
and Precipitation 
Ensembles

Downscale to 
Model Variables

Method

Probabilistic River 
Forecasts

ESP Model



Cooperative Project 

CBRFC & CDC (Climate Diagnostics Center)





ESP peak flow

Smaller peaks because MRF is colder for first 14 
days causes less melt.



ESP volumes

Smaller volumes through week 4 due to 
“banking” of water in colder than normal 
period leads to larger April – July volume.



RUN ESP – EACH BASIN – TWO WAYS – EACH DAY

Week 1           Week 2            Weeks 3-52

HISTORICAL ENSEMBLES OF  MAPS/MATS – NOT WEIGHTED BY CPC FORECASTS1

MRF ENSEMBLES OF 
MAPS/MATS

HISTORICAL ENSEMBLES OF  MAPS/MATS – NOT 
WEIGHTED BY CPC FORECASTS2

Future Plans
WxGEN ENSEMBLES OF  MAPS/MATS –
WEIGHTED BY DOWNSCALED CPC FORECASTS

MRF ENSEMBLES OF 
MAPS/MATS3

1-5 day
HPC

1-10 day
TA CPC

HISTORICAL ENSEMBLES OF  MAPS/MATS – WEIGHTED
BY CPC FORECASTS4

MRF ENSEMBLES OF 
MAPS/MATS

HISTORICAL ENSEMBLES OF  MAPS/MATS –
WEIGHTED BY CPC FORECASTS5


